Constructing an ontology for terminological purposes involves several steps: among them, to acquire the knowledge necessary to create the ontology, to conceptualize the domain and to implement the ontology itself. This paper focuses on the first activity and proposes a protocol to work from a specialized corpus, extract terms, detect linguistic equivalents and extract conceptual relations, with a view to creating an ontology, which in turn can be the basis for a multilingual ontoterminological dictionary.
Introduction
It can be considered that the study of ontologies has carved out a significant place in recent years in the field of terminology. Thus ontologies have aroused the interest of quite a few researchers, who have studied how to build on their characteristics to create terminological resources. Several research groups have dealt with this area, among others the Centrum voor Vaktaal en Communicatie in Brussels, the Equipe Condillac from the University of Savoie, the Lexicon group from the University of Granada, the TecnoLeTTra group from the University Jaume I, or the Lexytrad group from the University of Málaga (see Durán-Muñoz & Bautista-Zambrana, 2013) .
Ontology (in singular) has its origins in the field of philosophy, where it is the part of metaphysics that deals with the being in general and its transcendental properties (DRAE, 2001) . Some decades ago, ontologies were imported from ontology engineering, branch of artificial intelligence, which deals with the creation of knowledge-based systems, so that knowledge can be codified and processed by computer. Within this discipline, an ontology is "a database describing the concepts in the world or some domain, some of their properties, and how the concepts relate to each other" (Weigand, 1997: 138) . From this discipline, ontologies became adopted by some currents in terminology seeking a greater formalization in the conceptual structuration of the domain. Moreno Ortiz's (2008: 2) definition falls within this approach: ontologies are conceptual and terminological descriptions of a shared understanding about a specific domain.
Ontologies share some components with terminological resources (concepts, conceptual relations, concept denominations, definitions) and at the same time constitute a formalized, explicit, standardized and consensual representation system (Moreno Ortiz, 2008: 3) , which can provide a greater degree of formality to terminology. That is why quite a few authors have studied the connection existing between both resources and how the ontological approach can improve terminological resources; apart from Moreno Ortiz (2008), we can cite, for instance, Temmerman & Kerremans (2003) , Faber et al. (2009) and Leonardi (2012) .
Building an ontology for terminological purposes requires several steps: to specify what type of resources we want to elaborate, with what aim and for which users, to acquire the necessary knowledge to create the ontology, to conceptualize the domain and to implement the ontology itself (see Gómez Pérez et al., 2004) . This paper focuses on the second activity and proposes a work protocol for, based on a specialized corpus, extracting terms, detecting linguistic equivalents and extracting conceptual relations, with a view to creating an ontology, which in turn will be the basis for a multilingual ontoterminological dictionary. In this way, the described work guidelines will allow us to detect the concepts (with their corresponding denominations in several languages) as well as the conceptual relations that will afterwards lay the foundation for an ontology. We will provide some examples of the activities that we performed in Bautista-Zambrana (2013) using a corpus on package travel: the extracted concepts and conceptual relations served as a basis for creating an ontology, which later turned into a trilingual ontoterminological dictionary (Spanish-English-German) about the aforementioned domain.
Given that our paper will be illustrated by a case of the legal-tourist domain (package travel in Spain, United Kingdom and Germany, as defined by the Council Directive 90/314/EEC of 13 June 1990 on package travel, package holidays and package tours), therefore a culturally-dependent domain, our protocol will take into account what to do with the terms and relations that are common to the languages and cultures studied, and those that are specific to each one of them.
The paper is divided as follows: Section 2 describes our protocol: it is particularly concerned with corpus compilation, term extraction and detection of translation equivalents, as well as the procedure to extract conceptual relations. Finally Section 3 presents the conclusions of the paper.
Protocol
This protocol is based on the work carried out in Bautista-Zambrana (2013) and aims to serve as a model for those researchers who wish to build a multilingual ontology for terminological purposes.
Corpus compilation
Firstly, it is advisable to compile a corpus about the domain in question and to study its representativeness. When compiling a specialized corpus, it is essential to determine the criteria that will guide its design; in this regard, we need to take into account aspects such as corpus size, length of the texts, number of documents, medium of publication, topic, text type, authorship, languages (and whether the corpus will be comparable or parallel), date of publication, and geographical area (Bautista-Zambrana, 2013) . If the purpose is to construct a multilingual ontology, it is advisable to compile comparable subcorpora for each one of the involved languages, as well as a parallel corpus containing translated texts in the same languages.
Once the corpus is compiled, we recommend to study its representativeness; we have carried out this task using the computer application ReCor (Seghiri, 2006; Corpas Pastor & Seghiri, 2010) , which determines a posteriori, in an objective and quantifiable way, the minimum size a corpus should reach in order to be considered representative in statistical terms, irrespective of the language or text type.
By way of illustration, we show how the corpus we compiled for this study is made up: 
Term extraction
The first step to extract the concepts present in the specialized domain is to analyze the terms that represent them linguistically. In this sense, as López Rodríguez (2009: 347) states, terminology extraction and knowledge extraction have some points in common; in this way, the author adds that we can harness, in extracting knowledge, some of the criteria employed in the extraction of terms.
In order to carry out this task, it is advisable to use an automatic term extraction program, either hybrid (the most common) or based on linguistic or statistical techniques. One must also select the specific programs that are able to extract terms in the desired languages. By way of illustration, we have used the hybrid applications TermoStat (Drouin, 2010) for English and Spanish, and AUTOTERM (Haller, 2008) for German. Table 2 shows the first ten ranked term candidates that TermoStat (Spanish, English) and AUTOTERM (German) delivered, respectively. On the other side, if we detect culturally-dependent terms, we must store them and deal with them separately; at a later stage we will use them to extract the conceptual relations that link them to other terms, and to represent them in the subsequent ontology.
The next step consists in detecting translation equivalents, in order to determine which term candidates are equivalent to each other and be able to represent different linguistic denominations for each concept in our ontology.
If we have parallel subcorpora and align them (by means of, for example, YouAlign), we can then resort to bilingual term extraction programs: it is the case, for instance, of LexTerm (Oliver et al., 2007) , which we have employed to detect equivalent terms in Spanish, English and German.
If we have comparable subcorpora, we propose to employ the method of context comparation: in the first place, we take the list of the most relevant terms extracted from the comparable subcorpora; specifically, from the component corresponding to one of the studied languages, for example English. Next, in order to provisionally determine potential equivalents in the other languages, we consult bilingual dictionaries. Afterwards we check whether the terms found are reliable equivalents, so we look up their respective contexts by means of a concordancer, like AntConc. If any doubt remains, we consult monolingual specialized dictionaries and compare their definitions. In this way, if the compared contexts are similar or compatible, or if their definitions in monolingual dictionaries point to the same concept, it can therefore be assumed that we have found the same concept, with designations in different languages. If we do not find an equivalent in the consulted dictionaries, or if the consulted definitions and contexts do not match, we can then determine that the concept is probably culturally dependent.
Extraction of conceptual relations
Conceptual relations make up the structure that links the different concepts in a domain; on that basis, its detection is another key step in building an ontology (Bautista-Zambrana, 2013) .
First, it is useful to set a preliminary conceptual structure about the domain, from introductory or didactic texts about the studied domain (see Maroto, 2007; León Araúz, 2009 ). The following diagram shows an excerpt from the preliminary conceptual structure that we elaborated in Bautista-Zambrana (2013) Secondly, we recommend to carry out a relation extraction by means of the bottom-up method (based on corpus): it consists in taking the list of extracted terms, searching for each term in context (for example, with AntConc), and studying its concordances, in order to observe the conceptual relations that each one of them holds with the other terms. From the concordances we found, we can infer relations like this (Table 3) : Table 3 . Example of concordance and conceptual relation inferred from it.
Concordance
Conceptual relation Increasingly, Dutch consumers are booking holiday packages with a tour operator in another EU Member State.
consumer books package Next, we use the corpus in a different way: we move on to searching for knowledge patterns, that is, predictable, recurring and prototypical patterns that manifest conceptual relations in a text (Meyer, 2001: 290) . In our work we have utilized especially lexical patterns: in particular verbs ("is a"), verbs with preposition ("classified as"), and collocations ("and other", "such as"). We show an example with the pattern "types of", which helps us to find hyponyms and hyperonyms: Finally, we recommend to apply the top-down method, which consists in searching for conceptual information in lexicographic works. In our study we have thus used the lexical database WordNet and specialized dictionaries in order to complete the conceptual information of our domain. These searches helped us to establish relations among concepts whose connection was not clear, to discover some more basic hyperonyms, and to fill empty nodes. For instance, if we search for consumer on WordNet, we obtain that it is a type of (IS-A) user, which in turn is also a type of (IS-A) person.
As for the conceptual relations specific to one culture, we propose to apply the bottom-up and top-down methods as well; the results thereof should be stored separately in order to represent that information in an independent way in the ontology.
Conclusions
The presented protocol contains recommendations to acquire the conceptual and linguistic knowledge that will be in subsequent phases the basis for an ontology with multilingual linguistic realizations. In this way, following the described steps, in the order indicated above, can facilitate the work to build a well-documented ontology about a specialized domain and, moreover, to perform the next task in the elaboration process, conceptualization: it consists in organizing and converting an informal perception of the domain into a semi-formal specification, by means of a set of intermediate representations in the form of tables and graphics that can be understood by both domain experts and by ontology developers (Gómez Pérez et al., 2004) .
The activities shown here have been applied to create an ontology on package travel, which in turn has served as a basis for a multilingual ontoterminological dictionary (Spanish-English-German) about this domain. Figure 2 shows the dictionary we have created from the code of the ontology, OntoDiccionario. Thanks to the conceptual and linguistic information that we compiled in the work described above, the dictionary contains, for each entry, denominations in three languages, properties of each concept, hierarchical relations, and ad hoc (non-hierarchical) relations. 
